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Description 

Process for Producing Functional Bread Crumbs 

Technical Field 

The present invention relates to a process for 
producing functional bread crumbs, and more particularly to a 
process for producing functional bread crumbs which readily 
and reliably adhere to a food ingredient even when the crumbs 
are applied directly thereto, and when the food ingredient 
coated with the crumbs is deep-fried in oil, the resultant 
coating assumes an appropriate color, a crispy texture with 
tenderness (hereinafter tenderness in this context will be 
referred to as ^satkuml"), and a favorable flavor, and when 
the food ingredient is meat, the juicy (i,e., tender and 
tasteful) texture of the meat is maintained. 

Background Art 

Deep-fried foods (hereinafter called "deep-frieds" ) are 
produced through cooking at high temperature by use of a 
large amount of oil. During deep-frying, a food ingredient 
is heated to its core within a short period of time, and 
therefore loss of nutrients is relatively small. Deep-frieds 
are a type of foods favored by many people, since they assume 
a taste of oil or fat and an appetizing flavor. Among deep- 
frieds, cutlet is produced typically through the following 
process: flour is applied to raw meat, such as pork, beef, or 



chicken (this step is called uahlko" ) the resultant meat is 
dipped in beaten egg; dried bread crumbs are caused to adhere 
to the dipped meat; and the meat covered with the crumbs is 
deep fried in oil. 

However, the aforementioned process including uchiko, 
dipping in beaten egg, and adhesion of dried bread crumbs is 
troublesome. Therefore, studies have been carried out on 
bread crumbs which can be caused to adhere sufficiently to a 
food ingredient without requiring uchiko and dipping in 
beaten egg. For example, the below- described techniques are 
already known. 

A batter mixture for deep-frying containing bread 
crumbs and one or more species selected from among highly 
cold-water-swellable or cold-water-soluble natural paste, 
synthetic paste, gelatinized starch, dry egg white, and dry 
whole egg; preferably flour or starch; and if desired, 
seasonings, spices, etc. (Japanese Patent Application Laid- 
Open {JcokaJ.) No. 55-150870). A process for producing bread 
crumbs characterized in that a coating solution is sprayed 
onto bread crumbs while the bread cr\imbs are rotated and/ or a 
fluidized bed of the bread crumbs is formed, and the 
resultant bread crumbs are dried to thereby allow a coating 
material to adhere to the bread crumbs (Japanese Patent 
Application Laid-Open {kokal) No. 8-228705). 

However, in the technique disclosed in Japanese Patent 
Application Laid-Open {kokal) No. 55-150870, bread crumbs are 
merely mixed with powder of, for example, natural paste. 



Therefore, since the bread crumbs and the powder are 
separated from each other in the batter mixture, the mixture 
cannot be caused to adhere sufficiently to meat. In addition, 
when the size of the bread crumbs is reduced for preventing 
such separation, a crispy texture with sakuml of the bread 
crumbs cannot be obtained after deep-frying. Meanwhile, in 
the case of the technique disclosed in Japanese Patent 
Application Laid- Open {kokai) No. 8-228705, since drying 
steps must be carried out twice, the process for producing 
bread crumbs becomes troublesome. In addition, since bread 
crumbs are soaked in a coating solution, the matrix structure 
of the bread crumbs is deformed, resulting in a hard texture 
of the bread crumbs after deep frying. Use of a large amount 
of gelatinized starch or paste induces an increase in 
viscosity, and lumps of bread crumbs are formed easily. 
Therefore, the amount of gelatinized starch or paste used is 
limited. 

In view of the foregoing, an object of the present 
invention is to provide a process for producing functional 
bread crumbs which can be produced easily and which can be 
caused to adhere sufficiently to a food ingredient even when 
the crumbs are applied directly to the food ingredient, and 
after the food ingredient coated with the bread crumbs is 
deep-fried in oil, the resultant coating assumes excellent 
texture and color, and, when the food ingredient is meat, 
juicy texture of the meat can be maintained. 



Disclosure of the Invention 

The present inventors have performed extensive studies 
in order to attain the aforementioned object, and have found 
that when fresh bread crumbs are mixed with powdery starch 
and/or powdery protein, and the resultant mixture is dried to 
thereby cause the powdery starch and/or powdery protein to 
adhere to the bread crumbs, there can be produced functional 
bread crumbs which can be caused to adhere sufficiently to a 
food ingredient, without uchiko and dipping in beaten egg, 
even when the crumbs are applied directly to the food 
ingredient, and that after the food ingredient coated with 
the bread crumbs is deep-fried in oil, the resultant coating 
assumes excellent texture, color, and flavor, and, when the 
food ingredient is meat, juicy texture of the meat can be 
maintained. The present invention has been accomplished on 
the basis of this finding. 

Accordingly, the present invention provides a process 
for producing functional bread crumbs comprising mixing fresh 
bread crumbs with powdery starch and/or powdery protein; and 
drying the resultant mixture to thereby cause the powdery 
starch and/or powdery protein to adhere to the bread crumbs. 

The present invention also provides functional bread 
crumbs comprising bread crumbs, and powdery starch and/or 
powdery protein adhered thereto. 

Best Mode for Carrying Out the Invention 

In general, the term "bread crumbs" refers to dried 



bread crumbs. Dried bread crumbs are produced through, for 
example, the following process: flour, yeast, sugar, lard, 
etc. are mixed together, and the resultant mixture is 
fermented by means of, for example, a straight dough method, 
followed by baking at low temperature, cooling, pulverization, 
and drying. As used herein, the expression "fresh bread 
crumbs" refers to bread crumbs obtained before drying, which 
is the final step of the aforementioned process for producing 
dried bread crumbs. Such fresh bread crumbs contain water 
usually in an amount of 15-60 wt.%, preferably 25-50 wt.%. 
No particular limitation is imposed on the size of an 
individual fresh bread crumb, but the average crumb size is 

preferably 100 |>un to 7 mm, more preferably 200 to 5 mm. 
As used herein, the term "average crumb (or particle) size" 
refers to central accumulative value as measured by use of 
Microtrac FSA. 

Starch, protein, or sugar used in the present invention 
must assume a powdery form. The average particle size of the 
powder is preferably 20-500 \m, more preferably 40-100 im. 
VHien the average particle size exceeds 500 \m, the powder 
adheres insufficiently to fresh bread crumbs, whereas when 

the average particle size is less than 20 pm, there arise 
problems, including generation of lumps of the powder during 
mixing with fresh bread crumbs, and dispersion of the powder 
during production of functional bread crumbs, which is not 
preferable. 

Examples of the starch include potato starch, sweet 



potato starch, flour starch, cornstarch, waxy cornstarch, and 
gelatinized starch or modified starch thereof. These may be 
used singly or in combination of two or more species* Of 
these, water-soluble gelatinized starch is particularly 
preferred. Examples of the protein include egg proteins such 
as whole egg, egg yolk, egg white, and ovalbumin and 
ovoglobulin separated therefrom; milk proteins such as nonfat 
powdered milk, fat powdered milk, and whey protein; animal 
proteins such as gelatin and collagen; and vegetable proteins 
such as soybean protein and flour protein. These may be used 
singly or in combination of two or more species. Examples of 
the sugar include monosaccharides such as glucose and 
fructose; oligosaccharides such as sucrose, maltose, lactose, 
and stachyose; and polysaccharides such as syrup and starch 
sugar. These may be used singly or in combination of two or 
more species* 

In the present invention, powdery starch and/ or powdery 
protein must be caused to adhere uniformly to bread crumbs. 
Preferably, in addition to powdery starch and powdery protein, 
powdery sugar is caused to adhere to the bread crumbs. No 
particular limitation is imposed on the method for causing 
such powder to adhere to bread crumbs. Since fresh bread 
crumbs contain moisture on their surfaces, powdery starch, 
etc. can be caused to adhere to the fresh bread crumbs merely 
by mixing with the bread crumbs and stirring the mixture 
appropriately. When two or more species of powdery starch, 
powdery protein, and powdery sugar are caused to adhere to 
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fresh bread crumbs, these are preferably mixed together 
uniformly in advance (hereinafter, a mixture obtained through 
uniform mixing of powdery starch and/or powdery protein, and, 
if desired, powdery sugar will be referred to as a 
"functional mixture"). In addition to the aforementioned 
powdery starch, powdery protein, and powdery sugar, if 
desired, powdery seasoning, powdery thickener, powdery 
surfactant, liquid or solid oil or fat, salt, colorant, 
perfume, spice, sweetening agent, etc. may be caused to 
adhere to fresh bread crumbs, so long as such additives do 
not impede the effects of the present invention. 

On the basis of 100 parts by weight of fresh bread 
crumbs, the adhesion amount of a functional mixture is 
preferably 2-60 parts by weight, more preferably 5-60 parts 
by weight, much more preferably 10-60 parts by weight, most 
preferably 20-40 parts by weight. When the adhesion amount 
of the functional mixture is less than 2 parts by weight, the 
resultant functional bread crumbs tends to adhere 
insufficiently to meat, etc. In contrast, when the adhesion 
amount of the functional mixture exceeds 60 parts by weight, 
lumps are easily generated during production of functional 
bread crumbs , and the resultant bread crumbs tend to provide 
a hard texture after deep-frying. Vflien powdery sugar is used, 
the incorporation amount of the powdery sugar is preferably 
0.01-80 parts by weight, more preferably 2-80 parts by weight, 
much more preferably 20-50 parts by weight, on the basis of 
the total incorporation amount of powdery starch and/or 



powdery protein (100 parts by weight). When the 
incorporation amount of the powdery sugar exceeds 80 parts by 
weight, depending on the type of the sugar, the resultant 
functional bread crumbs tend to become sticky. 

Subsequently, fresh bread crumbs to which a functional 
mixture adheres are dried, to thereby produce the functional 
bread crumbs of the present invention. No particular 
limitation is imposed on the drying method, but hot-air 
drying is preferably carried out. Preferably, the fresh 
bread crumbs are dried uniformly while the bread crumbs are 
fluidized or rotated continuously. The water content of the 
functional bread crumbs is preferably 2-20 wt.%, more 
preferably 3-10 wt.%, in order to cause the bread crumbs to 
adhere sufficiently to meat, etc., and to obtain excellent 
texture, color, and flavor after deep-frying. In the thus- 
produced functional bread crumbs of the present invention, 
the amount of the functional mixture which adheres to 100 
parts by weight of the bread crumbs is preferably 3-86 parts 
by weight, more preferably 7-86 parts by weight, much more 
preferably 14-86 parts by weight. 

Examples 

The present invention will next be described in more 
detail by way of Examples, which should not be construed as 
limiting the invention thereto. 

Examples 1 through 5 and Comparative Examples 1 and 2 
Functional bread crumbs were produced by use of 



8 



functional mixtures in which the formulation of powdery 
starch and/ or powdery protein was varied. 

In Example 1, powdery starch alone was used as a 
functional mixture, and in Example 5, powdery protein alone 
was used as a functional mixture* In Example 2, powdery 
starch {75 parts by weight) and powdery protein (25 parts by 
weight) were mixed together, and the resultant mixture was 
stirred uniformly, to thereby prepare a functional mixture. 
In each of Examples 3 and 4, the procedure of Example 2 was 
repeated, except that the amounts of powdery starch and 
powdery protein were changed as shown in Table 1, to thereby 
prepare a functional mixture. Subsequently, fresh bread 
crumbs (100 parts by weight) were mixed with each of the 
aforementioned functional mixtures (25 parts by weight), the 
resultant mixture was stirred uniformly, and the mixture was 
dried by use of a f luidized-bed drying apparatus until the 
water content of the mixture became 6 wt.%, to thereby 
produce functional bread crumbs. In Comparative Examples 1 
and 2, the aforementioned fresh bread crumbs were dried until 
the water content of the bread crumbs became 6 wt.%, and the 
thus -dried bread crumbs were used. 
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Test Example 1 (evaluation of functional bread crumbs 
of Examples 1 through 5 and Comparative Examples 1 and 2 when 
used in chicken cutlet) 

The above -produced functional bread crumbs or dried 
bread crumbs were applied directly to chicken breast (four 
pieces, 20 g each), and the amount of the bread crumbs which 
adhered thereto was measured. Subsequently, the resultant 

chicken breast was deep-fried in oil at 170°C for three 
minutes. The color of the deep fried, the texture of the 
coating, and the texture of the meat were evaluated on the 
basis of the below- described standards (Examples 1 through 5 
and Comparative Example 1). In Comparative Example 2, 
chicken breast (four pieces, 20 g each) was subjected to 
uchlko , and dipped in beaten egg in a manner similar to that 
of a conventional method, followed by application of dried 
bread crumbs. After the amount of the bread crumbs which 
adhered to the chicken breast was measured, the chicken 
breast was deep-fried in oil in a manner similar to that 
described above, and the color of the deep fried, etc. were 
evaluated. The results are shown in Table 1. Each 
evaluation rating is represented by the average of ratings 
evaluated by 10 panelists (the same shall apply hereinafter). 
Evaluation standards 

Color of deep-fried 

3: Suitable color, excellent 

2: Adequate color, good 

1: Slight color, poor 



Texture of coating 

5: Exceptional sakumi texture, excellent 

4: Appropriate sakumi texture, good 

3: Slightly poor sakumi texture, fair 

2: Poor sakumi texture and slightly crunchy texture, 

poor 

1: Very poor sakumi texture and crunchy texture, very 

poor 

Texture of meat 

5: Very rich juiciness and soft texture, excellent 

4: Rich juiciness and soft texture, good 

3: Slightly poor juiciness, fair 

2: Poor juiciness and hard texture, poor 

1: Very poor juiciness and very hard texture, very poor 

As is apparent from Table 1, as compared with the case 
of the conventional method in which dried bread crximbs are 
applied to meat after the meat is subjected to uchiko and 
dipped in beaten egg, when the functional bread crumbs of the 
present invention are used, without a troublesome procedure 
including uchiko and dipping in beaten egg, the amount of the 
bread crumbs which adhere to meat is nearly equal to that of 
the dried bread crumbs which adhere to meat. In addition, 
the deep-fried obtained by use of the functional bread crumbs 
is similar to that obtained by use of the dried bread crumbs, 
in terms of color of deep-fried, texture of coating, and 
texture of meat. 

Examples 6 through 13 



Functional bread crumbs were produced by use of 
functional mixtures in which the incorporation amounts of 
powdery starch and/or powdery protein and powdery sugar were 
varied . 

In Example 6, powdery starch (100 parts by weight) and 
powdery sugar (30 parts by weight) were mixed together, and 
the resultant mixture was stirred uniformly, to thereby 
prepare a functional mixture. In Examples 7 through 13, the 
procedure of Example 6 was repeated, except that the 
incorporation amounts of powdery starch, powdery protein, and 
powdery sugar were changed as shown in Table 2, to thereby 
prepare functional mixtures. Subsequently, functional bread 
crumbs were produced in a manner similar to that of Examples 
1 through 5. 
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Test Example 2 (evaluation of functional bread crumbs 
of Examples 6 through 13 when used in chicken cutlet) 

The functional bread crumbs produced in Examples 6 
through 13 were used, and the amount of the bread crumbs 
which adhere to meat was measured in a manner similar to that 
of Test Example 1, followed by evaluation. The results are 
shown in Table 2 (including the results of Comparative 
Examples 1 and 2 ) . 

As is apparent from Tables 1 and 2, as compared with 
the case of Comparative Example 2 in which dried bread crumbs 
are applied through the conventional method, when powdery 
sugar is used, without a troublesome procedure, the amount of 
the functional bread crumbs which adhere to meat increases, 
and the deep-fried is improved in color, etc. After deep- 
frying, exfoliation and falling of the coating were not 
observed. The results show that such effects are obtained 
considerably when the amount of powdery sugar is 20-80 parts 
by weight on the basis of the total amount (100 parts by 
weight) of powdery starch and powdery protein (Examples 10 
through 13) . 

Examples 14 through 20 

Functional bread crumbs were produced by changing the 
incorporation amount of a functional mixture on the basis of 
the amount of fresh bread crumbs. 

In Example 14, powdery starch (20 parts by weight), 
powdery protein (50 parts by weight), and powdery sugar (30 
parts by weight) were mixed together, and the resultant 



mixture was stirred uniformly, to thereby prepare a 
functional mixture. Subsequently, the functional mixture (3 
parts by weight) was mixed with fresh bread crumbs (100 parts 
by weight), the resultant mixture was stirred uniformly, and 
the mixture was dried by use of a f luidized-bed drying 
apparatus until the water content of the mixture became 6 
wt.%, to thereby produce functional bread crumbs. In 
Examples 15 through 20, the procedure of Example 14 was 
repeated, except that the incorporation amounts of the 
functional mixture and fresh bread crumbs were changed as 
shown in Table 3, to thereby produce functional bread crumbs. 
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Test Example 3 (evaluation of functional bread crumbs 
of Examples 14 through 20 when used in chicken cutlet) 

The functional bread crumbs produced in Examples 14 
through 20 were used, and the amount of the bread crumbs 
which adhere to meat was measured in a manner similar to that 
of Test Example 1, followed by evaluation. The results are 
shown in Table 3 (including the results of Comparative 
Examples 1 and 2 ) . 

In Examples 14 through 20, the amount of the functional 
bread crumbs which adhere to meat was large, and the color of 
the deep-fried, etc. were excellent. Particularly in 
Examples 15 through 19, without a troublesome procedure, 
there was obtained a deep-fried which was more excellent, in 
terms of adhesion amount of bread crumbs, color, etc. than 
that obtained in Comparative Example 2 in which dried bread 
crumbs are applied through the conventional method. 

In Example 20, there was obtained a deep-fried which 
was more excellent than that of Comparative Example 2 in 
terms of adhesion amount of bread crumbs, the deep-fried 
being similar to that of Comparative Example 2 in terms of 
color, etc. 

Industrial Applicability 

According to the process of the present invention, 
there can be easily produced functional bread crumbs which 
can be caused to adhere sufficiently to meat, etc., without 
uchiko and dipping in beaten egg. After the meat coated with 
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the bread crumbs is deep-fried in oil, exfoliation and 
falling of the coating do not occur, the coating assumes 
excellent texture and color, and the juicy texture of the 
meat can be maintained. 
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Claims 



1. A process for producing functional bread crumbs 
comprising mixing fresh bread crumbs with powdery starch 
and/or powdery protein; and drying the resultant mixture to 
thereby cause the powdery starch and/or powdery protein to 
adhere to the bread crumbs. 

2. The process for producing functional bread crumbs 
according to claim 1, wherein the powdery starch and/or 
powdery protein in a total amount of 2-60 parts by weight are 
caused to adhere to 100 parts by weight of the fresh bread 
crumbs . 

3. A process for producing functional bread crumbs 
according to claim 1, wherein, in addition to the powdery 
starch and/or powdery protein, powdery sugar is caused to 
adhere to the fresh bread crumbs. 

4. The process for producing functional bread crumbs 
according to claim 3, wherein the powdery starch, powdery 
protein, and powdery sugar in a total amount of 2-60 parts by 
weight are caused to adhere to 100 parts by weight of the 
fresh bread crumbs . 

5. The process for producing functional bread crumbs 
according to claim 3 or 4, wherein 0.01-80 parts by weight of 
the powdery sugar is mixed with 100 parts by weight of the 
powdery starch and powdery protein. 

6* Functional bread crumbs comprising bread crumbs, and 
powdery starch and/or powdery protein adhered thereto. 
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Declaration and Power of Attorney For Patent Application 

Japanese Language Declaration 



As a below named inventor, I hereby declare that: 



mm^t~fm<D^k(0&^(DW:iUm^titzm My residence, post office address and citizenship are as stated 
^ '^^'to next to my name. 



I believe I am the original, first and sole inventor (If only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 



Jf'.''".T' 



^ " 1 999 



m^(D^m^z-:>\.^xm^^j:mm^m^sr^mmi}^$>^zt^m 



Process for Producing Functional Bread Crumbs 



the specification of which 
□ is attached hereto. 
3 was filed on JiHie 14, 199 9 
as 



POT International Application Number 
PCT/JP99/03148 and was amended on 

(if applicable) . 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56. 
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Japanese Language Declaration 



mt. *ffl^^*m35iiii9^ (a) - (d) mxitm^ (w ate 

Prior Foreign Application(s) 



(Nunr±)er) 



(Country) 
(H«) 



(Number) 



(Country) 
(ll«) 



I hereby claim foreign priority under Title 35, United States Code, 
Section 1 1 9 (a)-(d) or 365(b) of any foreign application(s) for patent 
or Inventor's certificate, or Section 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority Is claimed. 

Priority Claimed 

□ □ 

Yes No 

_ □ □ 
Yes No 



(Day/Month/Year Filed) 
(Day/Month/Year RIed) 



iS^(^. m35li*Hffi*119^ (e) SfcacJl^-rnacD^H^i^ 



5ss> 



(Application No.) 



(Filing Date) 

(ffiJSH) 



(c) fcS-:^<tifiJ*cc:c±3ibS'ro ^tz. *ffiMco# 

pj ^o^n^mihmmuii^Q}>Amx:^ti^mm<DB:^mm^fz 
i^^mti^mmmmtiiBtxomm^^zA^^ivtz. mn 
ummmsimmmmx^m § titz^ffm^o^m izmr^m 



(Application No.) 
(ffiMS^) 



(Filing Date) 
(ffl^H) 



(Application No.) 



(Filing Date) 
(ffiMH) 



umxh 9 . t-^^(DA^vfzmmtu.(Dm d ^ ^ c 5 cso^ 

tt/c^ftcD^B^SO^^:h.^l^#c7)fT:^fi*a5£*mi8a^l001 
Page 



I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Application No.) 



(Rling Date) 

(fflMH) 

I hereby daim the benefit under Trtle 35, United States Code, Section 
120 of any United States appllcatlon(s), or Section 365(c) of any PCT 
Intemational application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
Intemational application in the manner provided by the first paragraph 
of Trtle 35, United States Code Section 1 12, 1 acknowledge the duty 
to disclose infbimation which is material to patentability as defined in 
Trtle 37, Code of Federal Regulations, Section 1.56 which became 
available between the filing date of the prior application and the 
national or PCT Intemational filing date of application. 

(Status: Patented, Pending, Abandoned) 



( 
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(Status: Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or Imprisonment, or both, under 
Section 1CX)1 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent{s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith: (list name and registratton number) 
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Send Correspondence to: 
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Direct Telephone Calls to: (name and telephone number) 

(703)413-3000 
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Full name of sole or first joint Inventor 

Atsushi OKADA 


t£Ui^ i/^em Nov. 20,2001 


Inventor's signature Date 


wwpsx i«3-8544 ^y^mM^^^^^B^mA-^mm 19-12 


Residence Nisshin Flour Milling Co., Ltd. 

19-12, Nihonbashi-koami-cho, Cliuo-ku, ^ 0\i 

Tokvo 103-8544 JAPAN - T A 




Citizenship 

JAPANESE 




Post Office Address sAME AS ABOVE 








Full name of second joint inventor, if any 

Shinichi FUKUDOME 


Sj^MnA^cM %(A(AU^mJL Nov. 20,2001 


Second joint Inventor's signature Date 


^aj: 356-8511 H:$:Hi^±MAfe4#li±#Wr4I^M 5-3-1 


Residence Nisshin Flour Wlilling Co., Ltd. 
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Citizenship ^ 
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Post Office Address SAME AS ABOVE 



{m=.&M<D^nmnm^z-D\ >T & i^«Ciam m^-thZt) (Supply similar information and signature for third and subsequent 

joint inventors.) 



Page 3 of 3 



1/01 



